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MR and CT of Masses of the
Anterosuperior Third Ventricle

Six patients with masses of the anterosuperior portion of the third ventricle were
imaged with MR and CT. Four patients had proved colloid cysts, one patient had a
proved astrocytoma, and one patient had a presumed colloid cyst.

Multiplanar MR imaging provided accurate localization of the anterosuperior third-
ventricle mass in all cases. The MR intensity characteristics of the colloid cysts varied
and the astrocytoma could not be differentiated from the colloid cysts on MR. The
astrocytoma contained a calcification that was clearly demonstrated on CT but was
difficult to appreciate on MR. Neither MR nor CT was useful in predicting success of
stereotactic aspiration of the colloid cysts in this small series, but the presence of thin,
low-viscosity cyst contents could be suggested by both examinations.

Colloid cysts, meningiomas, choroid plexus papillomas, hamartomas, gliomas,
vascular lesions, and granulomatous lesions are among the masses that may arise
in the anterosuperior third ventricle (ASTV). A patient becomes symptomatic when
the mass obstructs the flow of CSF at the foramina of Monro. Symptoms include
headaches, vomiting, and mental and visual disturbances. Rarely, acute neurologic
deterioration or sudden death may occur [1-3].

CT has proved useful for the diagnosis of masses of the ASTV [4-11]. More
recently, MR imaging has added a new dimension to the characterization of masses
of the ASTV [12-14]. A retrospective study was done to address two questions:
(1) Can MR distinguish colloid cysts from other masses of the ASTV? (2) Can the
MR appearance of a mass of the ASTV be used to predict whether or not
stereotactic aspiration will be successful?

Materials and Methods

Six patients, three men and three women, ages 28 to 59, with a mass of the ASTV were
examined with both MR and CT between April 1985 and November 1987. MR and CT studies
were performed before any operative procedure except in one patient in whom MR was
obtained after placement of an emergency ventriculoperitoneal shunt.

In three patients, CT-guided stereotactic aspiration of a mass of the ASTV yielded fluid
consistent with a diagnosis of colloid cyst. Fragments of cyst wall were recovered in one of
these three patients. In two patients, the mass was surgically resected and proved to be a
colloid cyst in one case and an astrocytoma in the other. Tissue was not available in the sixth
patient, but, on the basis of the CT appearance, it was presumed to be a colloid cyst.

MR was performed with a 0.6-T Technicare system in five patients and with a 1.5-T GE
Signa system in one patient. With the 0.6-T system, spin-echo images, 500/32/4 (TR/TE/
excitations) and 2000/60, 120/2, were acquired in each case. Section thickness was 8 mm,
with a 256 X 128 acquisition matrix, and a 25.6-cm field of view. With the 1.5-T system, spin-
echo images, 600/20/2 and 2000/20, 70/2, were acquired. Section thickness was 5 mm,
with a 256 X 128 acquisition matrix, and a 24-cm field of view. Hereafter, images with TR =
500 or 600 will be referred to as short TR, images with TR = 2000 and TE = 20 as spin-
density, and images with TR = 2000 and TE = 60,70, or 120 as long TR/long TE. Each
patient was imaged in the axial and the coronal and/or sagittal planes.
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CT examinations were performed on a GE 8800 scanner. Studies
were obtained both without and with IV iodinated contrast (56 g I) in
five cases and only without contrast in one case.

Case Reports
Case 1

A 59-year-old comatose woman had a noncontrast CT scan that
showed a poorly defined hypodense mass in the ASTV and hydro-
cephalus of the lateral ventricles. The mass did not enhance after
administration of IV contrast material. The patient underwent emer-
gency ventriculoperitoneal shunting. A repeat noncontrast CT scan
showed a well defined hypodense mass in the ASTV (Fig. 1A). MR
showed a homogeneous mass that was lower in intensity than gray
matter on short TR, isointense with gray matter on spin-density, and
hyperintense on long TR/long TE (Figs. 1B-1D). CT-guided stereo-
tactic aspiration of the mass yielded thin fluid that contained amor-
phous debris and inflammatory cells, consistent with a diagnosis of
colloid cyst. Epithelial cells were not recovered. On CT the mass
measured 1.7 cm in diameter prior to aspiration and 0.8 cm in
diameter after aspiration.
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Case 2

A 28-year-old man with constant headaches of varying severity
and blurred vision had a physical examination that revealed bilateral
papilledema. MR showed a mass with intensity similar to white matter
on short TR (Fig. 2A). On long TR/long TE, the mass had a hyperin-
tense periphery with a markedly hypointense internal focus (Figs. 2B
and 2C). A noncontrast CT scan showed a homogeneous hyperdense
mass in the ASTV (Fig. 2D). CT-guided stereotactic aspiration yielded
gelatinous material consistent with a diagnosis of colloid cyst. No
epithelium was identified. The cyst measured 1.4 cm in diameter prior
to aspiration and could not be identified on CT images after aspiration.

Case 3

A 43-year-old woman presented with a 2-month history of inter-
mittent headaches and memory loss. She also reported two syncopal
episodes, one 3 weeks prior to admission and one 1 day before
admission. Blurred optic disks were seen on funduscopic examina-
tion. A noncontrast CT scan showed hydrocephalus and a slightly
hyperdense mass in the ASTV (Fig. 3A). The mass enhanced 10 H
after administration of IV contrast material. MR showed a homoge-

Fig. 1.—Case 1: Colloid cyst.

A, Noncontrast CT scan shows hypodense
mass in anterosuperior third ventricle.

B, Midline sagittal spin-echo MR image (600/
20). Homogeneous mass, lower in intensity than
gray matter, is seen in anterosuperior third ven-
tricle (asterisk). Fornix is bowed anteriorly and
superiorly.

C, Axial spin-echo MR image (2000/20). Mass
is higher in intensity than in B, but easily sepa-
rable from lower-intensity CSF in lateral ventri-
cles.

D, Axial spin-echo MR image (2000/70). Mass
shows very high signal intensity but is more
difficult to distinguish from adjacent high-signal-
intensity CSF.
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Fig. 2.—Case 2: Colloid cyst.

A, Coronal spin-echo MR image (500/32). Ho-
mogeneous mass with intensity similar to white
matter is shown in anterosuperior third ventricle.
Lateral ventricles are dilated.

B, Coronal spin-echo MR image (2000/60).
Mass has small internal area of hypointensity
and peripheral hyperintensity.

C, Coronal spin-echo MR image (2000/120).
Intensity of mass is now similar to intensity of
CSF in lateral ventricles. Hypointensity is more
pronounced.

D, Noncontrast CT scan shows hyperdense
mass in anterosuperior third ventricle. CT was
obtained 4 days after the MR. No surgical pro-
cedure was done during the interim. Lateral ven-
tricles are decompressed, indicating intermittent
nature of the obstruction of the foramina of
Monro.

Fig. 3.—Case 3: Colloid cyst.
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A, Noncontrast CT scan shows slightly hyperdense mass in anterosuperior third ventricle.
B, Sagittal spin-echo MR image (500/38). Homogeneous mass isointense with gray matter is seen in anterosuperior third ventricle.
C, Axial spin-echo MR image (2000/60). Mass appears homogeneously hyperintense without an internal low-intensity focus.
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neous mass that was isointense with gray matter on short TR (Fig.
3B) and hyperintense relative to gray matter on long TR/long TE (Fig.
3C). Surgical resection of the mass revealed a thin-walled colloid cyst
of the ASTV.

Case 4

A 31-year-old man presented with an 18-month history of bifrontal
headaches. The weekend prior to admission the headaches became
worse. Physical examination was normal. The CT and MR findings
were similar to those described in case 3. CT-guided stereotactic
aspiration yielded mucoid material and fragments of columnar epithe-
lium consistent with a diagnosis of colloid cyst. On CT the mass
measured 1.7 cm before aspiration and 1.2 cm after aspiration.

Case 5

A 54-year-old man presented with a 2-year history of headaches,
poor memory, and occasional blurred vision. Funduscopic examina-
tion and visual fields were normal. A noncontrast CT scan showed a
0.7-cm diameter homogeneous hyperdense mass in the ASTV, with-
out hydrocephalus. No enhancement was seen after administration
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of IV contrast material. MR showed a mass that was lower in intensity
than gray matter on short TR images and markedly hypointense on
long TR/long TE images. No operative procedure was performed in
this case. On the basis of the CT appearance, this mass was
presumed to be a colloid cyst.

Case 6

A 32-year-old woman presented with a 1-month history of head-
aches, syncopal episodes, and seizures. Funduscopic and visual field
examinations were normal. A noncontrast CT scan showed a 1.4-cm
diameter mass, isodense with brain, in the ASTV. A calcification was
seen in the mass (Fig. 4A). There was slight enhancement of the
mass after IV contrast administration. Short TR MR images showed
a homogeneous mass isointense with white matter (Fig. 4B). On long
TR/long TE sequences the mass was largely homogeneous and
hyperintense relative to gray matter (Figs. 4C and 4D). The calcifica-
tion was difficult to appreciate on MR. An arteriogram showed no
evidence of tumor vascularity. A CT-guided stereotactic aspiration of
the mass yielded solid tissue. The histologic diagnosis was astrocy-
toma. Subsequent open surgical resection of the mass revealed a
low-grade astrocytoma inside the posterior margin of the septum
pellucidum.

Fig. 4.—Case 6: Astrocytoma.

A, Noncontrast CT scan shows calcification
within a mass in anterosuperior third ventricle.

B, Axial spin-echo MR image (500/32). A mass
isointense with white matter is seen. An area of
slightly decreased signal (arrow), which corre-
sponds to the calcification shown on CT, is seen
posteriorly in the mass.

C and D, Axial (C) and sagittal (D) spin-echo
MR images (2000/60). Mass is almost homoge-
neously hyperintense except for a small area of
decreased signal posteriorly.
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Discussion

The goal of therapy in the treatment of masses of the ASTV
is to relieve the obstruction of the foramina of Monro. Open
surgical resection of the mass may be performed with almost
no risk of mortality [15]. However, significant morbidity may
result because of injury to structures exposed in approaching
the third ventricle. Memory disorders, convulsions, hemiple-
gia, impairment of consciousness, and visual field loss are
among the deficits that may result [16]. Stereotactic aspiration
may be performed if the mass is a colloid cyst. Excellent
results with essentially no morbidity or mortality have been
reported [5, 9, 10]. To date, most stereotactic aspirations
have been performed by using CT guidance; however, guid-
ance devices for use with MR imaging systems are currently
under development [17].

Colloid cysts originate from folding of the primitive neuro-
epithelium, which gives rise to the choroid plexus and epen-
dyma [18]. Shuangshoti et al. [18] have shown that the
contents of the cysts are secretory and breakdown products
of the epithelial lining of the cyst, including old blood, foamy
cells, fat, hemosiderin-laden macrophages, cholesterol crys-
tals, and CSF. lons within the mucin of one third-ventricle
colloid cyst included sodium, magnesium, calcium, copper,
silicon, iron, and phosphorous [19]. Variations in the amount
and distribution of these secretory and breakdown products
and ions in colloid cysts would account for their varied ap-
pearances on CT and MR.

On CT, colloid cysts are usually hyperdense before IV
contrast administration and often show mild enhancement
after contrast is given, but the cyst may occasionally be
isodense or hypodense [6-8, 13]. Dense contrast enhance-
ment suggests a diagnosis other than colloid cyst, such as
meningioma, choroid plexus papilloma, or craniopharyngioma.
When MR contrast agents become more widely available the
CT enhancement characteristics of masses of the ASTV wiill
assume a less important role.

CT evidence of calcification in a colloid cyst is uncommon,
with Ganti et al. [6] reporting calcification in one of 14 cases
and Brooks and El Gammal [4] in one of six cases. CT is
superior to MR for demonstration of intracranial calcifications
[20]. In case 6, CT showed an unequivocal calcification in the
astrocytoma; MR did not. There were no other MR, CT, or
angiographic features to distinguish the astrocytoma from the
colloid cyst.

On short TR MR images, the colloid cysts we studied were
homogeneous and equal to or lower than white matter in
intensity. This differs from the central hypointensity, peripheral
hyperintensity reported by Roosen et al. [13] and Scotti et al.
[14]. On long TR/long TE, one cyst in our study (case 2)
showed internal hypointensity and peripheral hyperintensity,
three others became uniformly hyperintense, and one ap-
peared uniformly hypointense. The hypointense areas are due
to structures with a short T2 relaxation time. A high concen-
tration of paramagnetic ions causing a magnetic susceptibility
effect could account for the low signal [14]. The high-signal-
intensity areas of the cysts on the spin-density and long TR/
long TE images are largely the result of the short T1 relaxation
time of the cysts’ contents [12]. If the T1 relaxation time is
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very short, medium or high signal intensity may also be seen
on the short TR images.

The wall of a colloid cyst consists of connective tissue
containing sparse neutrophils, lymphocytes, plasma cells, and
macrophages [18]. We were unable to identify the walls of
the colloid cysts on the MR or CT images. The curving cyst
walls may have been too thin to be resolved because of partial
volume averaging.

We found the MR and CT appearance of the colloid cysts
useful in predicting the presence of thin fluid, but this did not
ensure complete aspiration of the contents of the cysts. Rivas
and Lobato [10] found that low-density colloid cysts on CT
images indicated the contents would be easier to aspirate
than if the cysts were hyperdense, because the hyperdense
cysts contained thicker colloid material than the hypodense
or isodense cysts. Hall and Lunsford [7] did not find the CT
appearance of colloid cysts helpful in predicting success of
aspiration. The cyst in our case 1 contained thin fluid that
was hypodense on CT. This cyst was slightly hypointense on
the short TR MR image and uniformly hyperintense on spin-
density and long TR/long TE sequences. This signal intensity
behavior suggests the presence of relatively simple fluid con-
taining little substance with minimal shortening of the T1
relaxation time of the fluid. The cysts with more viscous
contents (cases 2, 3, and 4) were medium in intensity on the
short TR images and hyperdense on CT. However, the cyst
with thin fluid in case 1 was not as completely aspirated as
one of the cysts with viscous contents (case 2). This was
probably because, in addition to viscosity, success of aspi-
ration can be influenced by position of the needle in the cyst
and displacement of the cyst wall away from the aspiration
needle.

Hydrocephalus of the lateral ventricles is usually seen with
symptomatic masses of the ASTV [6-8]. CT may occasionally
fail to show a mass of the ASTV in the presence of hydro-
cephalus [8, 21], but MR can show the mass when CT has
not [21].

In summary, MR can localize accurately masses of the
ASTV. Colloid cysts have varied appearances on MR images,
reflecting differences in the contents of the cysts, and they
cannot be reliably distinguished from other masses of the
ASTV. Success of stereotactic aspiration of colloid cysts
could not be predicted by either MR or CT.
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